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DETAILED ACTION 
Response to Preliminary Amendment 

1 . The Pre- Amendment, filed on March 29, 2004, has been entered and acknowledged by 
the Examiner. 

2. Cancellation of claims 1-20 has been entered. 

3 . Addition of claims 2 1 -34 has been entered. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 21, 22 and 24-26 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakamura et al. (US 6,281,626) in view of Kumar (US 5,861,707). 

Regarding claim 21, Nakamura discloses a cold cathode discharge device comprising: 
an envelope 23 filled with a discharge gas therein; 

a cold cathode 11 comprising a supporting member 12 of conductive material and an 
electron emitter 13 with an electron-emitting surface to emit electrons supported by the 
supporting member, the electron emitter being positioned in the envelope (see Fig. 9); 

and the discharge gas comprises a rare gas and mercury (see Col. 10, line 49). Nakamura 
is silent regarding the electron emitter comprising a mixed phase of diamond phase and 
conductive carbon phase. 
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However, in the same field of endeavor, Kumar discloses a cold cathode comprising an 
electron emitter having a mixed phase of diamond phase 14 and conductive carbon phase 42, the 
diamond phase comprises granular bodies and the conductive carbon phase being formed 
between the granular bodies, and teaches said electron emitter to provide a thermally stable 
emission area, a longer lifetime of the device in operation, and to require only a relatively small 
voltage for emission to occur (see Col. 3, lines 55-56, 62-63, and Col. 6, line 3). Thus, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made to use the 
electron emitter disclosed by Kumar in the cold cathode discharge device of Nakamura, in order 
to provide a thermally stable emission area, a longer lifetime of the device in operation, and to 
require only a relatively small voltage for emission to occur. 

Regarding claim 22, Nakamura-Kumar discloses the discharge gas comprising xenon (see 
'626, Col. 19, line 1). 

Regarding claim 24, Nakamura-Kumar discloses the conductive carbon phase comprising 
graphite (see Col 6, lines 1-4 of '707). 

Regarding claim 25, Nakamura-Kumar discloses the electron-emitting surface being 
rough and the conductive carbon being exposed on the surface (see Figs. 3E and 5E of "707). 

Regarding claim 26, Nakamura-Kumar discloses the envelope being an elongated 
envelope having the supporting member in both end regions thereof (see '626, Fig. 9). 

6. Claims 21-23 and 26-27 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakamura et al. (US 6,281,626) in view of Patterson et al. (US 6,441,550). 

Referring to claim 21, Nakamura discloses a cold cathode discharge device comprising: 
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an envelope 23 filled with a discharge gas therein; 

a cold cathode 11 comprising a supporting member 12 of conductive material and an 
electron emitter 13 with an electron-emitting surface to emit electrons supported by the 
supporting member, the electron emitter being positioned in the envelope (see Fig. 9); 

and the discharge gas comprises a rare gas and mercury (see Col. 10, line 49). Nakamura 
is silent regarding the electron emitter comprising a mixed phase of diamond phase and 
conductive carbon phase. 

However, in the same field of endeavor, Patterson discloses a cold cathode comprising an 
electron emitter having a mixed phase of diamond phase 201 and conductive carbon phase 203, 
the diamond phase comprises granular bodies and the conductive carbon phase being formed 
between the granular bodies, wherein the conductive carbon extends in the form of a channel, 
and teaches said electron emitter to provide a device having a longer lifetime and capable of * 
operating at higher current densities and greater stability over longer time periods than emitter 
materials of the prior art (see Col. 6, lines 14-24). Thus, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to use the electron emitter disclosed 
by Patterson in the cold cathode discharge device of Nakamura, with the purpose of providing a 
device having a longer lifetime and capable of operating at higher current densities and greater 
stability over longer time periods than emitter materials of the prior art. 

Referring to claim 22, Nakamura-Patterson discloses the discharge gas comprising xenon 
(see '626, Col. 19, line 1). 

Referring to claim 23, Nakamura-Paterson discloses the diamond of the electron emitter 
including a donor impurity (see Col. 4, lines 27-31 of "550). 
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Referring to claim 26, Nakamura-Patterson discloses the envelope being an elongated 
envelope having the supporting member in both end regions thereof (see '626, Fig. 9). 

Referring to claim 27, Nakamura-Patterson discloses the conductive carbon phase 
extending in the form of a channel between the supporting member and the electron-emitting 
surface in the electron emitter (see '550, Figs 2A-2B). 

7. Claims 28, 29 and 31-33 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jin et al. (US 5,982,095) in view of Kumar (US 5,861,707). 

Regarding claim 28, Jin discloses a cold cathode discharge device comprising: 

an envelope (see Figs. 2, 6 and 7) filled with a discharge gas therein; 

a cold cathode comprising a supporting member 13 and an electron emitter 20 with an 
electron- emitting surface, the electron emitter being positioned in the envelope; 

and the discharge gas comprising a gas including an element with a principal radiation 
peak of 200 nm or less in wavelength (see Col. 3, lines 33-34 and 39). Jin discloses the electron 
emitter comprising diamond, but is silent regarding the limitation of said emitter comprising a 
mixed phase of diamond phase and conductive carbon phase. 

However, in the same field of endeavor, Kumar discloses a cold cathode comprising an 
electron emitter having a mixed phase of diamond phase 14 and conductive carbon phase 42, the 
diamond phase comprises granular bodies and the conductive carbon phase being formed 
between the granular bodies, and teaches said electron emitter to provide a thermally stable 
emission area, a longer lifetime of the device in operation, and to require only a relatively small 
voltage for emission to occur (see Col. 3, lines 55-56, 62-63, and Col. 6, line 3). Thus, it would 
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have been obvious to one of ordinary skill in the art at the time the invention was made to use the 
electron emitter disclosed by Kumar in the cold cathode discharge device of Jin, in order to 
provide a thermally stable emission area, a longer lifetime of the device in operation, and to 
require only a relatively small voltage for emission to occur. 

Regarding claim 29, Jin-Kumar discloses the discharge gas being xenon (see Col 3, lines 
33-34 of '095). 

Regarding claim 31, Jin-Kumar discloses the conductive carbon phase comprising 
graphite (see Col. 6, lines 1-4 of "707). 

Regarding claim 32, Jin-Kumar discloses the electron-emitting surface being rough and 
the conductive carbon being exposed on the surface (see Figs. 3E and 5E of "707). 

Regarding claim 33, Jin-Kumar discloses the envelope being an elongated envelope 
having the supporting member in both end regions thereof (see "095, Figs. 6-7). 

8. Claims 28-30 and 33-34 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jin et al. (US 5,982,095) in view of Patterson et al. (US 6,441,550). 

Referring to claim 28, Jin discloses a cold cathode discharge device comprising: 

an envelope (see Figs. 2, 6 and 7) filled with a discharge gas therein; 

a cold cathode comprising a supporting member 13 and an electron emitter 20 with an 
electron-emitting surface, the electron emitter being positioned in the envelope; 

and the discharge gas comprising a gas including an element with a principal radiation 
peak of 200 nm or less in wavelength (see Col. 3, lines 33-34 and 39). Jin discloses the electron 
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emitter comprising diamond, but is silent regarding the limitation of said emitter comprising a 
mixed phase of diamond phase and conductive carbon phase. 

However, in the same field of endeavor, Patterson discloses a cold cathode comprising an 
electron emitter having a mixed phase of diamond phase 201 and conductive carbon phase 203, 
the diamond phase comprises granular bodies and the conductive carbon phase being formed 
between the granular bodies, wherein the conductive carbon extends in the form of a channel, 
and teaches said electron emitter to provide a device having a longer lifetime and capable of 
operating at higher current densities and greater stability over longer time periods than emitter 
materials of the prior art (see Col. 6, lines 14-24). Thus, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to use the electron emitter disclosed 
by Patterson in the cold cathode discharge device of Jin, with the purpose of providing a device 
having a longer lifetime capable of operating at higher current densities and greater stability over 
longer time periods than emitter materials of the prior art. 

Referring to claim 29, Jin-Patterson discloses the discharge gas being xenon (see Col. 3, 
lines 33-34 of '095). 

Referring to claim 30, Jin-Patterson discloses the diamond of the electron emitter 
including a donor impurity (see Col. 4, lines 27-31 of '550). 

Referring to claim 33, Jin-Patterson discloses the envelope being an elongated envelope 
having the supporting member in both end regions thereof (see '095, Figs. 6-7). 

Referring to claim 34, Jin-Patterson discloses the conductive carbon phase extending in 
the form of a channel between the supporting member and the electron-emitting surface in the 
electron emitter (see '550, Figs 2A-2B). 
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Double Paten ting 

9. The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 
improper timewise extension of the M right to exclude' 1 granted by a patent and to prevent possible 
harassment by multiple assignees. See In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. 
Cir. 1993); In re LongU 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 
F.2d937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 R2d438, 164 USPQ 619 (CCPA 
1970);and, In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be used to 
overcome an actual or provisional rejection based on a nonstatutory double patenting ground 
provided the conflicting application or patent is shown to be commonly owned with this 
application. See 37 CFR 1.130(b). 

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 
CFR 3.73(b). 



10. Claims 21-34 are rejected under the judicially created doctrine of obviousness-type 
double patenting as being unpatentable over claims 1-12 of U.S. Patent No. 6,781,294. Although 
the conflicting claims are not identical, they are not patentably distinct from each other for the 
following reasons: 



Application SN 
10/810,637 


US Patent No. 
6,781,294 


Reasons for rejecting under obviousness-type 
double patenting: 


Claim 21 


Claim 4 


US '294 claims a cold cathode discharge device comprising: 
an envelope filled with a discharge gas therein; 
cold cathode comprising a supporting member of 
conductive material and an electron emitter with an electron- 
emitting surface to emit electrons supported by the supporting 
member, the electron emitter being positioned in the envelope; 
and the discharge gas comprises a rare gas and mercury, 

wherein the electron emitter comprises a mixed phase of 
diamond phase and conductive carbon phase, the diamond 
phase comprising granular bodies, and the conductive phase 
being formed between the granular bodies. 


Claim 22 


Claim 4 in view of 
Claim 2 


Claim 4 of US 294 claims the discharge gas being a rare gas; 
while, claim 2 exemplifies the gas being xenon. 


Claim 23 


Claim 3 


US '294 claims the diamond phase of the electron emitter 
comprising a donor impurity. 


Claim 24 


Claim 4 


US '294 claims the conductive carbon comprising graphite or 
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amorphous carbon layers. 


Claim 25 


Claim 5 


US '294 claims the electron-emitter surface being rough, and 
the conductive carbon phase being exposed on the electron 
emitting surface. 


Claim 26 


Claim 6 


US "294 claims the envelope being an elongated envelope 
having the supporting member in both regions thereof. 


Claim 27 


Claim 4 


US x 294 claims the conductive carbon phase extending in the 
form of a channel between the supporting member and the 
electron-emitting surface in the electron emitter 


Claim 28 


Claim 10 


US '294 claims a cold cathode discharge device comprising: 
an envelope filled with a discharge gas therein; 
a cold cathode comprising a supporting member and an 

electron emitter with an electron-emitting surface, the electron 

emitter being positioned in the envelope; 

U1C UlbWlalgC 500 cumpi iMllg a gao lllllUUlIlg dll C1CII1CUI 

with a principal radiation peak of 200 nm or less in 

wfl vp 1 f*n oth 

YY« VC-lCllglll, 

wherein the electron emitter comprises a mixed phase of 
diamond nhase and conductive carhon nha<?e thp diamond 
phase comprising granular bodies, and the conductive phase 
being formed between the granular bodies. 




^✓idim iv in view 01 
Claim 8 


Claim 10 nf TJS 994 claims thp discharpp pas hpint* a rarp pas - 
while, claim 8 exemplifies the gas being xenon. 


Claim 30 


Claim 9 


US "294 claims the diamond phase of the electron emitter 
comprising a donor impurity. 


Claim 31 


Claim 10 


US '294 claims the conductive carbon comprising graphite or 
amorphous carbon layers. 


Claim 32 


Claim 1 1 


US '294 claims the electron-emitter surface being rough, and 
the conductive carbon phase being exposed on the electron 
emitting surface. 


Claim 33 


Claim 12 


US "294 claims the envelope being an elongated envelope 
having the supporting member in both regions thereof. 


Claim 34 


Claim 10 


US '294 claims the conductive carbon phase extending in the 
form of a channel between the supporting member and the 
electron-emitting surface in the electron emitter 



Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to German Colon whose telephone number is 571-272-2451. The 
examiner can normally be reached on Monday thru Thursday, from 8:30 to 6:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimesh Patel can be reached on 571-272-2457. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



